The economic and social well-being of any country will one day depend on its current adolescent population. To provide a good foundation for healthy adolescent development, healthy diet, along with physical activity and adequate nutrients, is necessary. Therefore, addressing the nutrition needs of adolescents could be an important step toward breaking the vicious cycle of intergenerational malnutrition, chronic diseases, and poverty. These problems could be addressed with timely recognition and appropriately delivered interventions. Our aim here is to review the existing guidelines on various aspects of nutrition interventions for adolescents and young women. We review all of the major existing guidelines on adolescent nutrition. We were able to find 18 guideline bodies that covered some form of nutritional advice in guidelines that targeted adolescents. Although the guidelines that focus specifically on this age group are limited in scope, we also extrapolated recommendations from guidelines focused on adults, women of reproductive age, and pregnant women, which were based on evidence that included populations of adolescent girls. We were able to extract and synthesize specific directives for nutrition in adolescents, macro-and micronutrient supplementation, exercise, obesity, and nutrition during preconception, pregnancy, and the postconception period.
Background
There are over 1.8 billion young people in the world today, of which 88% live in low-and middle-income countries (LMICs). 1 The economic and social wellbeing of any country will one day depend on its current adolescent population. Adolescents are considered a healthy age group who will eventually enter the work force and contribute to the economic productivity of any country. Adolescence is, in fact, a continuation of the foundation being laid for adequate growth and development. It is often perceived to be a period requiring less intervention and, thus, this period in life could very well be a missed opportunity worldwide for ensuring better outcomes for all individuals in the future.
Unchecked malnutrition in children and adolescents leads to an adult life with health problems. The top five leading causes of mortality and years lost to death and disability for adolescents (disability-adjusted life years (DALYs)) contribute to 33% and 25% of the total burden, respectively. 2 Iron-deficiency anemia is the third leading cause of DALYs for both boys and girls in this age group. 1 Nutritional problems are compounded in women; young girls are vulnerable owing to rapid growth, menstrual blood loss, and possible pregnancies. 3 Many countries have high rates of pregnancy outside of marriage, with 10% of girls under 15 years of age suffering coerced sex. These pregnancies are more likely to be unintended and end in doi: 10.1111/nyas.13332 Table 1 . Levels of evidence for intervention studies Level Sources of evidence Grade 1++ High-quality meta-analyses, systematic reviews of randomized controlled trials (RCTs), or RCTs with very low risk of bias A 1+ Well-conducted meta-analyses, systematic reviews of RCTs, or RCTs with low risk of bias 1− Meta-analyses, systematic reviews of RCTs, or RCTs with high risk of bias 2++
High-quality systematic reviews of case-control or cohort studies; high-quality case-control or cohort studies with very low risk of confounding, bias, or chance and high probability that the relationship is causal B
2+
Well-conducted case-control or cohort studies with low risk of confounding, bias, or chance and moderate probability that the relationship is causal 2− Case-control or cohort studies with high risk of confounding, bias, or chance and significant risk that the relationship is not causal 3
Nonanalytical studies (e.g., case reports and case series) C 4
Expert opinion and formal consensus D GPP Good practice point (GPP): the view of the Guideline Development Group GPP induced abortion. 4 Furthermore, adolescents are more likely to suffer malnutrition, since they themselves are growing and hence bear children with deficiencies of macro-and micronutrients.
2 Anemia causes impaired cognitive and physical growth in childhood, and the adverse effects continue into adulthood, with decreased productivity and the promulgation of further micronutrient deficiencies in future children of affected women. 3 Another rising issue is obesity, which affects an estimated 42 million adolescents worldwide. 5 The proportion of overweight girls between 15 and 19 years of age ranges from 21% to 36% in just 10 LMICs. 6 According to a report published in 2012, obesity rates have been increasing, and, if the rising trend continues, it may affect up to 9% of the adult population by 2020. 7 Obesity and being overweight carry significant risks of developing a myriad of chronic noncommunicable diseases, including hypertension, stroke, type 2 diabetes mellitus, elevated cholesterol, coronary heart disease, cancer, osteoarthritis, sleep apnea, obesity hypoventilation syndrome, metabolic disorder, infertility, menstrual abnormalities, and gallstones. 8 Addressing the nutritional needs of adolescents could be an important step toward breaking the vicious cycle of intergenerational malnutrition, chronic diseases, and poverty. These problems could be easily addressed with timely recognition and interventions. Our aim here is to review the evidence from existing guidelines on various aspects of nutrition interventions for adolescents and young women.
Methods
We performed an extensive literature search to assess literature that addresses the nutritional and health guidelines for adolescents and pregnant adolescents that were published in English and available in the public domain. Since literature pertaining exclusively to adolescent nutrition was sparse, a lot of guidelines for adolescents had to be extracted from guidelines that collectively cover the nutritional needs of pediatric populations, women of reproductive age, and pregnant women. We searched online databases of major clinical and public health guideline developmental bodies (detailed in Table S1 ). The guidelines on healthy eating, dietary guidance, micronutrient supplementation (including iron, folic acid, iron-folic acid (IFA), calcium, vitamin D, vitamin A, zinc, iodine, and multiple micronutrient supplementation); food/proteinenergy supplementation; nutrition counseling for pregnant adolescents; gestational diabetes prevention and management; and obesity prevention and management are reviewed in this paper.
We used search terms, such as "guideline," "nutrition," and "adolescent," to identify the recommending bodies that prepare and publish nutrition guidelines for adolescent health. The following principal sources, including electronic reference libraries and other databases, were searched to access the available data: the Cochrane Library, PubMed, CINAHL, Google Scholar (until December 2016), and organizational websites committed to preparing the guidelines for nutrition and adolescent health (Table S1 ). Guideline recommendations were graded according to the evidence used: a higher grade was given to more rigorous methods, such as meta-analyses involving randomized controlled trials (RCTs), while observational studies received a low grade (Table 1) .
We reported on 18 bodies that have formulated guidelines focused on nutrition for adolescents and women. Details for each guideline can be found in Tables S1 and S2 .
Results
We identified a total of 29 guidelines pertinent to adolescents or women before pregnancy and 84 for pregnant women from different sources, such as the American Congress of Obstetricians and Gynecologists (ACOG), the American Heart Association (AHA), the National Health and Medical Research Council (NHMRC), the National Institute for Health and Care Excellence (NICE), the Royal College of Obstetricians and Gynaecologists (RCOG), and the World Health Organization (WHO) (Box 1 and Table S1 ). Very few of these guidelines specifically addressed adolescents, and those that did mainly focused on overweight and obesity. Guidelines pertinent to women before and during pregnancy were derived from general guidelines for women of reproductive age that included adolescents and young women.
Eating healthily
Most of the guidelines that discuss adolescent nutrition recommend a balanced diet. The majority of the guidelines, including those of the RCOG, 9 the ACOG, 10 the March of Dimes, 11 the NICE, 12 the WHO, 13 the Institute of Medicine, 14 and the NHMRC, 15 encourage adolescents and young adults to include food from five groups (i.e., grains, fruits and vegetables, milk and dairy food, meat, fish, and alternatives), tailored according to existing body mass index (BMI), and discourage food and drinks containing high amounts of fat and/or sugar. The consumption of soft drinks and sweets compromises the intake of more nutritious foods and may impede compliance with current dietary guidelines. 16 The Dietary Guidelines for Americans 2010 also recommend that children, adolescents, and adults limit intake of solid fats (major sources of saturated and trans-fatty acids), cholesterol, sodium, added sugars, and refined grains. 17 National health objectives in the United States include increasing the consumption of fruits, vegetables, whole grains, and calcium among persons aged ࣙ2 years, reducing consumption of calories from solid fats and added sugars, reducing consumption of saturated fats, and reducing sodium consumption. The Australian NHMRC dietary guidelines for children and adolescents state that children and adolescents require appropriate food and physical activity for normal growth and development. 15 They recommend that growth should be checked regularly and that children and adolescents should enjoy a wide variety of nutritious foods. Diet should include plenty of grains and cereals, vegetables (including legumes), and fruits. They recommend that everyone should be encouraged to primarily drink water. Only a moderate amount of sugars and foods containing added sugars should be consumed. Additionally, low-salt foods and foods containing calcium and iron should be consumed. 15 The WHO guidelines on sodium intake for adults (ࣙ16 years of age) and children (2-15 years of age) 18 recommend a reduction in sodium intake to control blood pressure in children (strong recommendation). The recommended maximum level of intake of 2 g/day of sodium in adults should be adjusted downward on the basis of the energy requirements of children relative to those of adults. The recommended intake level for children is lower than that for adults when children's energy requirements are less than adults. The WHO guideline on potassium intake 19 suggests an increase in potassium intake from food to reduce blood pressure and risk of cardiovascular disease, stroke, and coronary heart disease in adults (strong recommendation). The WHO suggests a potassium intake of at least 90 mmol/day (3510 mg/ day) for adults (conditional recommendation).
Micronutrient supplementation
Folic acid supplementation. The RCOG, 9 ACOG, 20 NICE, 21 Centers for Disease Control (CDC), 22 and American Academy of Pediatrics (AAP) 23 guidelines concerning folate supplementation recommend promoting a folate-rich diet or folic acid supplementation (400 g/day) and dietary counseling. These guidelines were not specifically for adolescents, however, and were based on general data on women of reproductive age, including pregnant women, which included adolescents. The NICE 21 and CDC 22 guidelines recommend taking adequate amounts of folic acid before and after pregnancy. They recommend 5 mg of folic acid per day for those who have a neural tube defect (NTD), a previous baby with an NTD, a family history of NTDs or diabetes, or a partner with this history. Daily folic acid supplementation is effective for reducing the risk of NTDs. The recommendation for the weekly folic acid dosage is based on the participants' rationale of providing seven times the recommended daily dose to prevent NTDs and limited experimental evidence demonstrating that this dose can improve red blood cell folate concentrations to levels that have been associated with a reduced risk for NTDs.
Iron and folic acid supplementation. We could not identify any guidelines on IFA supplementation that was specific for adolescents. The WHO guidelines on daily IFA supplementation in pregnant women 24 recommend intermittent IFA supplementation as a preventive strategy for implementation at the population level. In all clinical settings, women should be given daily iron of 30-60 mg and 400 g of folic acid. If a woman is diagnosed with anemia in a clinical setting, she should be treated with daily iron (120 mg of elemental iron) and folic acid (400 g) supplementation until her hemoglobin concentration rises to normal. She can then switch to an intermittent regimen to prevent recurrence of anemia. The WHO recommends that the weekly supplement should contain 120 mg iron in the form of ferrous sulfate and 2800 g folic acid, although evidence for the effective dose of folic acid for weekly supplementation is very limited. The iron dose recommended for weekly IFA supplementation may cause shortterm gastrointestinal discomfort and black stool, but there is no reported risk of long-term toxicity. Upon confirmation of pregnancy, women should receive standard antenatal care. NICE guidelines on antenatal care in uncomplicated pregnancies 25 recommend that anemia screening should be conducted at the booking visit and then at 28 weeks (abnormal Hb < 11 g/100 mL and 10.5, respectively). The current WHO recommendation is to provide daily supplementation with 60 mg iron and 400 g folic acid to menstruating women 26 (Table 2) .
Vitamin A supplementation. Our search did not locate any specific guidelines on vitamin A supplementation for adolescents. However, the WHO guidelines on vitamin A supplementation in pregnant women 27 recommend supplementing vitamin A in pregnancy as part of routine antenatal care in populations at high risk of deficiency (strong recommendation). Vitamin A supplementation in pregnancy is necessary to prevent night blindness, and, in populations where the prevalence of night blindness is more than 5%, the WHO recommends a daily dose of up to 10,000 IU and a weekly dose of up to 25,000 IU (Table 2 ).
Iodine supplementation. Our search did not identify any specific guidelines specifically on iodine supplementation for adolescents. However, the NHMRC guidelines on iodine supplementation 28 and the AAP guidelines on iodine supplementation in pregnant and breastfeeding women 29 recommend iodine supplements of 150 g/day. Fortified bread, dairy, and seafood are the main dietary sources of iodine in Australia (Table 2) .
Calcium supplementation. The National Institutes of Health recommend supplementing calcium intakes of 1200-1500 mg/day, beginning during the preteen years and continuing throughout adolescence 30 ( Table 2 ). The National Osteoporosis Foundation recommends ࣙ60 min of daily physical activity, including bone-strengthening exercise, at least 3 days per week for children and adolescents. 31 Our search also failed to locate any specific guidelines on calcium supplementation for pregnant adolescents. However, the WHO, 32 NICE, 21 RCOG, 33 and AAP 30 guidelines on calcium supplementation in pregnant women state that, in populations where calcium intake is low, calcium supplementation (1.5-2 g/day) as part of antenatal care is recommended for the prevention of preeclampsia in pregnant women, particularly among those at higher risk of developing hypertension.
Vitamin D supplementation. Current AAP guidelines recommend 400 IU of daily supplementation of vitamin D for children and adolescents who consume less than 1 l of vitamin D-fortified milk per day (Table 2) . 34 Our search did not locate any specific guidelines on vitamin D supplementation for pregnant adolescents. While the RCOG guidelines on vitamin D in pregnancy 33 state that supplementation of 1000-2000 IU/day of vitamin D is safe for vitamin D deficiency (<20 ng/mL), the WHO does not recommend vitamin D supplementation during pregnancy. 35 
Food/protein-energy supplementation and other electrolytes
Though none of the guideline development agencies has developed and finalized guidelines for balanced protein-energy supplementation for malnourished girls and women, the WHO is in the process of developing guidelines for balanced protein-energy supplementation during pregnancy.
Malnutrition in adolescents and children, in addition to the general effects of impaired tissue function, immunosuppression, defective muscle function, and reduced respiratory and cardiac reserve, also results in impaired growth and nutrition. These adolescents require adequate diets containing protein, iron, and other micronutrients. For adolescents requiring parenteral nutrition for specific though rare conditions, the parenteral nutrition guidelines working group suggests improvements in techniques for artificial nutritional support, including ambulatory settings, to prevent consequences of malnutrition, including death. 36 
Nutrition education and counseling for pregnant adolescents
Prepregnancy nutritional counseling is imperative for adolescents who are planning to or may have a chance of getting pregnant. Although we could not locate any guidelines specific to adolescents, we summarize some of the guidance for diets and practices in general pregnant populations that also include adolescents. The RCOG guidelines on nutrition in pregnancy 9 recommend providing prepregnancy counseling to women on any occasion when they visit a healthcare facility. According to these guidelines, pregnant women are also encouraged to avoid smoking, drinking alcohol, and taking medications without the advice of a healthcare worker. The ACOG guidelines on nutrition during pregnancy 10 and the March of Dimes recommendations on nutrition basics for pregnancy 37 state that omega-3 fatty acids, which are found in oily fish, should also be incorporated into the diet while pregnant or breastfeeding or that docosahexaenoic acid be taken every day. The guidelines add that lowfat diets are not suitable for young children, but, for older children, a diet low in fat and particularly low in saturated fat is appropriate. These guidelines also recommend avoiding foods that contain teratogens and food-borne pathogens associated with illnesses (listeriosis and toxoplasmosis). 38 
Obesity prevention and management
Obesity is becoming a leading cause of concern among healthcare professionals with reference to its widespread implications on the health of the population. Many factors may contribute to the increasing incidence of obesity in adolescents. In particular, barriers to physical activity in girls and young women should be addressed, along with dietary issues, to prevent and curb the further rise in the incidence of obesity in adolescents. The management of obesity requires a multidisciplinary approach, and addressing adolescent overweight and obesity would require actions and interventions that begin in early childhood and in school-age children.
The WHO guidelines on interventions on diet and physical activity 13 recommend using many different approaches, such as policy and environment, mass media, community, and primary health care, to combat the rising epidemic of obesity. Family involvement is critical in the treatment of childhood overweight. If treatment is initiated when a family is not ready to support the program, success is unlikely. The treatment plan should also take into consideration long-term management with continued assessment of the child for adequate growth and development, because overweight is a long-term problem (Table 3) .
Age-specific dietary modification is the cornerstone of treatment. The major goals in dietary management are to provide appropriate caloric intake, provide optimum nutrition for the maintenance of health and normal growth, and to help child development and sustain health. Most of the guidelines, such as the NICE guidelines on the management of obesity in clinical settings (children) 39 and the CDC school health guidelines to promote healthy eating and physical activity, 40 recommend offering a weight loss-support program involving diet and physical activity to all adolescents. The WHO guidelines on interventions on diet and physical activity 13 recommend that healthcare providers must advise children, adolescents, and parents that energy balance is critical to weight loss. The WHO guidelines discuss the pivotal role of public health campaigns, which are required to inform adolescents, particularly adolescent girls and young women, of the potential consequences of obesity during reproductive years.
The AHA guidelines on dietary recommendations for children and adolescents, 41 the CDC guidelines on school health to promote healthy eating and physical activity, 40 and the NICE guidelines on management of obesity in clinical settings (children) 39 state that healthcare providers must encourage healthier eating and increasing habitual physical activity (e.g., brisk walking) to a minimum of 30-60 min/day. The WHO guidelines on sugar intake for adults and children recommend reducing the intake of free sugars to less than 10% of total energy intake. 42 The WHO guidelines on interventions on diet and physical activity 13 recommend providing healthy options for free/subsidized meals at work and introducing physical activity programs that employees can access and sustain at minimal expense. Obesity treatment should also be considered.
Frequent assessment of the populations who have developed or are prone to develop obesity is very important. According to the ACOG guidelines on obesity and pregnancy, 43 overweight pregnant women should be assessed for venous thrombosis and screened early for gestational diabetes, hypertension, and preeclampsia and must have additional ultrasound scanning to check appropriate fetal growth. However, it is important to note that these guidelines are for general overweight pregnant women and not specifically for adolescents.
The RCOG guidelines on management of women with obesity in pregnancy 44 recommend that all women considering pregnancy should be encouraged to maintain BMI in the range 20-25 kg/m². Women who are obese and are seeking reproductive health care should have access to a referral pathway to appropriate healthcare professionals for supporting the adoption of a healthy lifestyle. 44 The NICE 39 and the WHO 13 state that pregnant obese women should be encouraged to consume a high-carbohydrate, low glycemic index, high-fiber diet with five portions of vegetables and fruits. Emphasizing the importance of avoiding unplanned pregnancy should be an essential component of diabetes education for women with diabetes. Women with diabetes who are planning to become pregnant should be offered preconception care and advice before discontinuing contraception (NICE). 45 In obese adolescent women, the dosage of folic acid has been increased beyond what is recommended for the general population. The RCOG guidelines on management of women with obesity in pregnancy 44 recommend that women should take a higher dose of folic acid (5 mg/day) if their BMI is greater than 30 from a month before conception to at least the 13th week of gestation. Postdelivery counseling is also very important as measured by better outcomes for both mother and child. The NICE guidelines recommend counseling breastfeeding women that a healthy diet and regular exercise will not negatively affect the quantity and quality of milk.
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Discussion
Adolescent health has recently become a focus of attention for policy makers and the research community, with many clinical trials being initiated and an incipient synthesis of evidence about interventions that target their health and nutrition. Given the global magnitude of nutritional issues in young and adolescent females and the lack of cohesive guidelines, it is important to ensure that nutrition care recommendations are informed by the best available evidence, and measures should be taken to develop evidence-based nutrition recommendations. We reviewed the major existing guidelines on adolescent nutrition. We were able to find 18 organizations/groups that covered some form of nutritional advice in their guidelines that targeted adolescent girls, young women, and pregnant adolescents. Very few guidelines and policy statements were made specifically for adolescent girls and boys. 15, 26, 46, 47 Eleven guidelines focused on adolescents in some way; if adolescents were not specifically emphasized, they were either part of the general population or mentioned within the age group of guidelines focused on women or children. The guidelines that specifically focused on this age group are limited in their scope, focusing on only school feeding, dieting trends, obesity management, or some micronutrient supplementation. Most of the guidelines focus on adults, women of reproductive age, and pregnant women, with specific directives for nutrition during preconception, pregnancy, and postconception; macro-and micronutrient supplementation; exercise; obesity and diabetes; and gestational diabetes mellitus prevention and control. Most of the guidelines focused on children report on school-feeding programs. The guidelines also provide little to no guidance on implementation strategies and delivery platforms.
Several guidelines focus on the importance of IFA supplementation. Iron and folate deficiency not only cause anemia, but also lead to impaired cognitive and physical growth in childhood, with adverse effects continuing into adulthood, including decreased productivity and the promulgation of further micronutrient deficiencies in future children of affected women. Most guidelines recommend promoting a folate-rich diet or folic acid supplementation (400 g/day) in dietary counseling; encourage adolescents and young adults to include food from five groups (i.e., grains, fruits and vegetables, milk and dairy food, meat, fish, and alternatives, tailored according to existing BMI); and discourage food and drinks containing high amounts of energy, especially sugar-containing drinks. Calcium supplementation is recommended as part of antenatal care for the prevention of preeclampsia in pregnant women, particularly among those at high risk of low calcium intake in their diets. Improving dietary intake of calcium through natural and fortified foods could be encouraged among adolescents in all such contexts. Vitamin A supplementation during pregnancy is recommended as part of routine antenatal care for the prevention of night blindness, and adequate dietary intake of vitamin A-containing foods could be promoted among adolescents in all such settings. Pregnant women and young girls should also be encouraged to avoid smoking, drinking alcoholic drinks, and taking medications without the advice of a healthcare worker.
We also have a few important recommendations that have not been consistently highlighted in these guidelines. For example, there is a need to establish the importance of working in liaison with adolescents and their families to prepare guiding principles and to establish individual goals and approaches on the basis of a child's age, degree of overweight, and the presence of comorbidities. Guidelines on obesity prevention and management should inform adolescents and young women of the potential consequences of obesity during reproductive years and the need to provide a supportive environment that promotes healthy dietary and lifestyle interventions. Most of the guidelines mention the need to use any opportunity to advise, encourage, and help adolescents and young women to maintain their BMI within the normal range and the need to encourage women to check their weight and waist measurements periodically. The guidelines collectively emphasize that healthcare providers must advise, encourage, and help adolescents to reduce weight before becoming pregnant. There is also the need to highlight the importance of psychosocial support and to provide interactive behavioral therapy, exercise, and nutritional advice to adolescents and young women at home and in schools. There is a need to take into account the tools and expertise required for effective delivery of these interventions and the appropriate delivery platforms. This would further strengthen the delivery strategies and make way for a more robust plan for adolescent nutrition care.
There is a general lack of strong, comprehensive guidelines that target adolescent boys, girls, and pregnant adolescents. This age group currently faces high rates of morbidity and mortality and has high-priority needs that require urgent attention by global and national bodies. We recommend that healthcare professionals, researchers, and policy makers come together and formulate guidelines on nutrition and healthy behaviors for adolescents that are based on strong evidence from RCTs on adolescents and best practices, when possible, and are updated as new evidence becomes available.
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